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RStudio: }ln:l

File Edit Code

View Project Workspace Plots Tools Help

gl-l- BB 2

@7 diamondPricing.R* %

[
NHEFOWL®~NGOWEWN R

el
(S Y)

15:1

Console ~/

Min.

1st Qu.:
Median :

Mean

3rd Qu.:

Max.

=0

_+»Source ~

37 formatPlot.R

[ [Jsourceonsave Q& / ~
Tibrary(ggplot2)
source("plots/formatPlot.R")

| diamonds »
= o9

View(diamonds)
summary (diamonds)

summary (diamonds $price)
avesize <- round(mean(diamonds$carat), 4)
clarity <- Tevels(diamonds$clarity)

p <- gplot(carat, price,
data=diamonds, color=clarity,
xlab="carat", ylab="Price"”,
main="Diamond Pricing™)

(Top Level) R Script

=0
X y z (4
.000 Mmin. .000 Mmin. : 0.000
.710 1st Qu.: 4.720 1st Qu.: 2.910
.700 Median : 5.710 Median : 3.530
.731  Mean .735 Mean .539
.540 3rd Qu.: 6.540 3rd Qu.: 4.040
:10.740  Max. :58.900 Max. :31.800

> summary(diamonds$price)

Min. 1st Qu.
326

avesize <- round(mean(diamonds$carat), 4)

clarity <- levels(diamonds$clarity)

p <- gplot(carat, price,

VYV+++YVYYVYY

Median
2401

Mean 3rd Qu.
3933 5324

Max.

950 18820

data=diamonds, color=clarity,
xlab="carat", ylab="Price",
main="Diamond Pricing")

format.plot(p, size=24)

VI PRZED eHDRE

Workspace

<4 Load~
Data
diamonds

History
[ Save~

__f*Import Dataset~ 2’ Clear All

53940 obs. of 10 variables

Values

avesize 0.7979

clarity character[8]

] ggplot[8]
Functions
format.plot(plot, size)

Files Plots Packages Help

& Export~ | @ |

x,

&) 5 Zoom & Clear All

Diamond Pricing

Clarity
"

IE1E



RStudio M E A
OV 2 —R—OFFEICENTWAANIZ, Vo7 bz T7AaKXy>aA—KFLT
B0/ AV, VA M—=ILT AT ENTETET,
OCRANDBRAEX 7O —FK L, A VA M—ILLZET

eve < i & cran.-projectorg g o o |

- mmur:c Comprehensive R Archive Network RSJ[U d |O % /f \/ X l\ . ) l/ —a— ZD E\ﬁ C: R

[Precompiled binary the base system packages, Macu likely want
sof R
N

CcRAN / _—
Mirrors
What's new?
Task Views
Search IR s part of many Linux dis should check with your Linux package management system in addition to the

link above.
Abour R

[Source Code for all Platforms
R Homey
The R Journal (Windows and Mac users most likely want to download the precompil galisted in the upper box, not the source
“ lcode. The sources have to be compiled before you can use them. If you do not this means, you probably do not

ofware [want o doit!
m » The latest release (2020-02-29, Holding the Windsock) R-3.6.3.tar.gz, read what's new in the latest
Packages
Quher « Sources of R alpha and beta rel il ted only i ods before a planned rel E /\@OS (/__ }k(# L %)
8 J — AN a
Docuentation « Daily snapshots of current patched and development versions are available here. Please read about pe features and U
Manusls bug fixes before filing corresponding feature requests or bug reports N N N
s vl ~
Contibued + Source ode ofolder versions o R is avalable here. R D) 7 |\ J ) ;E &y, s a— '\ L/ N
« Contributed extension packages
~
[uestions About R /r e A |\ '—]I/ § %)
« If you have questions about R like how 1o download and installthe software, or wha the license terms are, please:
1o frequently asked questions before you 1

What are R and CRAN?

Ris‘GNUS’,a ilable language and envi for statstical computing and graphics which provides a wide variety of statistical and graphical
techniques: linear and nonlinear tatistical tests, ies analysis, classification, clustering, et the R project homepage for

further information.

@www.rstudio.orgh HRstudiox X 70—k L, 41 X =L LT,

https://www.rstudio.com/products/rstudio/download/

e0e < ] & rstudio.com

Choose Your Version @suistean

(Fhi#) RStudiod A > X b —ILHE

productive with R. It includes a console, syntax-highlighting editor that Rstudio's new solution for every http S//WWWyO u tu b e.co m/v\/atc h '?V: 6 b8 p Fcts B Og

supports direct code execution, and a variety of robust tools for plotting, professional data science team. RStudio
viewing history, debugging and managing your workspace. Team includes RStudio Server Pro, RStudio
Connect and RStudio Package Manager.
LEARN MORE ABOUT RSTUDIO FEATURES Lanone
RStudio Desktop RStudio Desktop RStudio Server RStudio Server Pro
Free $995 year Free $4,975 jyeur

(5 Named Users)

RStudio Desktop Freefix &7 >0 — K L.

Integrated Tools for R - /f \/ X [\ - )I/T %) 5

DOWNLOAD




File Edit Code View Plots

O -~ H &

@ fileO1.Rmd*

Session

” @ C ;R Preview ~ -
1~ -2

2 le: "R Notebook"

3 utput: html_notebook
4 [---

5

20 7 REEESS

10 F—9 TV —LDERFR

15 #7—S2RRTH(F—F 7V —LRETEAL)

11

13

14~ " {r}

16 mtcars

17

18
Mazda RX4
Mazda RX4 Wag
Datsun 710

6:18 (Top Level) ¢
Console  Terminal

/cloud/project/

mpg

<dbl>

21.0
21.0
22.8

Build

# Go to file/function

EHBTEET

[20 R Rss 20

cyl
<dbl

Debug

*
o

BIEmDOfFE LT

Profile

Tools

~ Addins ~

n.

AgUT T 7AILDFRE

Help

20T N EETT D

12 RTRFT—PIV—-—ATT—9Ev b E2RATS

disp
<dbl>

160.0
160.0
108.0

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
‘citation()’ on how to cite R or R packages in publications.

hp

<dbl>

110
110
93

drat

<dbl>

3.90
3.90
3.85

Type 'demo()' for some demos, 'help()' for on-line help, or
‘help.start()' for an HTML browser interface to help.

Type 'q()' to quit R.

> mtcars

mpg cyl
Mazda RX4 21.0 6
Mazda RX4 Wag 21.0 6
Datsun 710 22.8 4
Hornet 4 Drive 21.4 6
Hornet Sportabout 18.7 8
Valiant 18.1 6
Duster 360 14.3 8
Merc 240D 24.4 4

258.

225.
360.
146.

110
110

93
110
175
105
245

62

90
90
85
08
15
76
21
69

JW W W W W N NN

.620
.875
.320
.215
440
.460

570

.19

16.
17.
18.
19.
17.
20.
1s.
20.

46
174
61
44
02
22
84
00

AR OO RO

1

VO OO OO

wt
<dbl>

2.620
2.875
2.320

qsec
<dbl>

16.46
17.02
18.61

vs am
<dbl> <dbl>
0 1
0 1

R Markdown %

=0

>/ —Ib
XU T RIC
BEICRAETT S

wt qgsec vs am gear carb

4

AW W W WA s

IN OB N B

Environment  History Connections

< | | 57 Import Dataset ~

7} Global Environment ~

l/

Env

Git

ironment is empty

RITRIEP OEH

Files Plots Packages

Help

Viewer

© | New Folder | @ | Upload @ Delete

/ ~ cloud - project
A Name

t.

©] .gitignore
.Rhistory

{& file01.nb.html

@ file01.Rmd

R project.Rproj

Eaacaca

=
7

=| Rename a' More ~
Size

408
0B
810 KB
2.6 KB
2058

R3.44 ~

=0

List ~

=0

Modified

May 13, 2018, 10:00 AM
May 16, 2018, 4:31 PM
May 16, 2018, 4:07 PM
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Exercise 1 7 — X OEFE 7738 F

1. T—XDFERR
2. T —X D~ T ERBR) DE R

3. T —XRDRITTDIR

4, T —RDEEDRTK
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Exercise 2 7 — X DO¥hE

|

e WCOHWDPYATT—XDOER - HIHAITWNET

o T XOFER - HmIE, RG] & [HEER] &

MHAEHLETITWET

1. FAHHXDOKRIR
2. TROT — X% E FHHT 5

3. AN &M REHATHE T,

EFHE T 5
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Fxercise 3 Y EHMEDEDETE (ETE)

Welch Two Sample t-test

data: mtcars[mtcarsSam == @, "mpg"] and mtcars[mtcars$am == 1, "mpg"]
t = -3.7671, df = 18.332, p-value = 0.0901374
alternative hypothesis: true difference in means is not equal to ©
95 percent confidence interval:
-11.280194 -3.209684
sample estimates:
mean of X mean of y
17.14737 24.39231

\\ N —_
T =
/. JTN

EIGEDE T ZERB T HDIE, BIZHMOFELEZRL TR (2
T D I E R

TiHH EDHHIRETDOT —X O a |, FHEOZE THIRTH Ik 2
bbb

L L. =7 VBET BH L TOWAWEBET) OF—X T, ;mu
IETYRIZESBEWEIZTHOEENH LD D)
BIBMOEEAFAEST H7-DI21F. BEREDTZ1TOMLELDH S

11
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Exercise b 80 X175 % D < %

1. Xy T — 08BN

2. /Ny —A0— K94

3. BUMBITHEAFRLT 5
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IR TCRHWAEIIFE (FICREDHT)

1. =0 (E DT
AN Z X LDORERIZAHW S
S RTR D T DAL
2. at o CEEDHT)

B, F=EFTZ(empirical study) & Lo 7= 5
SR AN IR i=aC

WERD A D Z X LHIE LWL E LTZFFIC,
HSEBRNOMRDORNE S =HET

REAEH &5 BTN, RENPEORS OFBMIBRE 1. BIOE




= F OHTZT TRHON D ETF A DM

Table 1. Summary of data analytic technique usage
Data analytic technique 1980s 1990s 2000s Correlation with year
Frequencies 0.03 0.02 0.00 —0.229
Nonparametric tests 0.13 0.02 0.00 —0.376% S . s
Correlations 0.03 001 0.00 —0.294 TOEDEDRE (gest) h
RN NN
Tests of mean differences 0.30 0.07 0.00 —0.704* HEDNI A D EEDNL
t-Tests 0.27 0.07 0.00 -0.622
Other tests of means 0.03 0.00 0.00 —0.308
General linear models 0.42 0.57 0.63 0.499*
ANOVA 0.14 0.08 0.07 —0.248
ANCOVA 0.01 0.02 0.00 —0.085
MANOVA 0.01 0.01 0.00 0.204
I;/!ANICOVA . 8% 83(1) 888 —8§§; &A@ (multiple regression) %
imple regression . . . —0. & S
Multiple regression 0.19 0.34 0.39 oser 0 CDEDNATE
Hierarchical regression 0.02 0.11 0.17 0.681
Longitudinal data methods 0.0} 0.02 0.04 0.422* F EZ 9 [0] )2 (Hierarchical
Fixed effects models 0.00 0.00 0.00 0.292 Regression) I E[EFE &
General time series analysis 0.00 0.01 0.00 0.052 ST fE NG EE
Pooled time series analysis 0.00 0.00 0.02 0.361% - !
Variance decomposition 0.01 0.01 0.02 0.273
Explicitly dynamic methods ESMRET L
Event history/hazard studies 0.00 0.03 0.02 0.413% INFILT — XD FE
Discrete events methods 0.04 0.16 0.16 0.549*
Discriminant analysis 0.04 0.01 0.00 —0369t poxTF 4 v rEEIZENTHA
Financial event study 0.00 0.03 0.05 0.453* 2B or DD & Eﬂ'ﬁffﬁ/) jmijg\iyf
Logistic regression 0.00 0.12 0.11 0.757 - !
Methods for analysis of interdependence among firms
Network analysis 0.00 0.01 0.00 0.258
Methods explicitly accounting for firm heterogeneity
Cluster analysis 0.02 0.00 0.00 —0.083 BEAHREXETY >~ (structural
Causal structure methods 0.02 0.08 0.13 0.537* equat‘on modehmg) i%ﬁ &@
Path analysis 0.01 0.02 0.00 —0.209 =PI — I
Simultaneous equations 0.01 0.00 0.00 —0.258 ?chﬁé L/\ 7\ ;Lg iii TS
Structural equation modeling 0.00 0.06 0.13 0.732* - o ’
Methods to analyze decision making SEM, H BB EDHIT & H IR
Causal mapping 0.00 0.01 0.02 0.349

16

tp<010;*p <005 = p <001, " p <0.001

Shook et al.(2003) Strat Mgmt J. 24: 1231-1237



o|F DT DEBY

Yy = Dby + biXy + -+ b X,

¥ Hl(prediction)
BHZEy DFANE ICEED 5 B

J@ AT

=2BH (explanation)

st B ZIXNN S BREZIYANDIIR (bg by ) (C
EH SRR



(52&) HETETILORNLERE
N T S

BERNSHULLT—5Z2H>TU> D UIZKIC,
HZOEFETILA Y Z FRITE DAL

 EHLLwT—5T
BEEZE

BEULTLB

— SFAEEREN LY
HEE LU TULVRLY

— SFAETEREDME LY

EE ? (BEES -

i EET)
ERETIL

SEOFT—F(SERICEEITDE. LW —FCHUTFANNSD (BRES, B8F3) .
NACTEREDIEAR (C (I IBHRERIEOREIREIN DD
EREIILOBENICTFRANEENDHE. MMEEENEE(CIRD



(5F) RRNREZHTE I DHE

1. J+4—)LREER I;gﬁg—“_g
i} 1
2. EOsEaAT
BR5F—4
3. tEm R )7 X .
Rr—HAF. BIEAEIRANTR
TRNTEsD, NS RIERTRUY,
- s (—FHR> TL\B)
L TRELS
4. LR'VIERQ /E %G)E&DIE’ED\%\E(CU%O

5. IBEGOlmE \



Exercise 6 [MOllgnthzd D (E[[O)F)

tEZ . 1 DDHRAZEIIT TR
mpg = By + Bywt + € e[CIEMN Tz ARE

EEZE: mpg
snHAZE:  wt
KREGRE): €
[O])F{HEN: By

HO)FET )LD (C (FDFHRE &M
SEO))FREST)LOKC (HMRENFREL & IESN

wElRHRED MRl (& [MBOZHOZE=HH Uizl BlIFfHAEIE VDL



S—Atwv ~

T—Atvk  |ErEA
The data was extracted from the 1974 Motor Trend US magazine,
mtcars and comprises fuel consumption and 10 aspects of automobile
design and performance for 32 automobiles (1973-74 models).
EH % & BA
mpg Miles/(US) gallon #AE (miles/gallon)
disp Displacement (cu.in.) #HER=(inch?®)
hp Gross horsepower 7
wt Weight (1000 Ibs) FEZ(10007R2/F)

21
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Exercise 6 2.[0ll&0H#h(E[Ll)F)Z1T2

Call:
Im(formula = mpg ~ wt, data = mtcars)

Residuals:
Min 1Q Median 3Q Max
-4.5432 -2.3647 -0.1252 1.4096 ©6.8727

Coefficients:

Estimate Std. Error t value Pr(Gltl)
(Intercept) 37.2851 1.8776 19.858 < Z2e-16 ***
wt -5.3445 0.5591 -9.559 1.29e-10 ***

STOWLE .- 2CONESE . §' Fee PR s (oD = s bosaed 55

Residual standard error: 3.046 on 30 degrees of freedom
Multiple R-squared: 0.7528, Adjusted R-squared: ©.7446
F-statistic: 91.38 on 1 and 3@ DF, p-value: 1.294e-10

24
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mpg = 37.285 - 5.344wt
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mpg

30 ~

20 1

10

%5206, mae

o FHIE
2= (=8UAME-FAHE)
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OLSH#EIE : BREDZFENza/IMCI DK D (COlFERRZHETE

mpg = B + Biwt + €

RE BREZR
€4 -2.283 9.210
€, -0.920 0.846
€3 -2.086 4.351

Bol B @i L CHREZROMZ&/IME

€. | -2781] 7.734

£y | -3205| 10274 (BN, OLSHEE)
€4, | -1.027| 1.056 OLS=ordinary least squares estimator
0 0.000| 278.322
2B DT —I WS 1ARDLEFHZHEE
E‘ﬁd\:ﬁiﬁ\

mpg = 37.285 - 5.344wt

27



Exercise 6 3. [O

Dependent variable:

ﬁ%@@nu@

(Wﬁ%@ﬁ)nn /Pﬁ

seomzs [ (R EREE ezl

7 (0-559}** s

_C(%?)%ant 37.285
L (1.878)
B4 MAIC 166 N
N Observati(zgg/ E‘%%i&i) 32

NR? 0.753
%;E'g{g% /Adjusted R2 *9*.745
REFS F Statistic 91.375 " (df = 1;30)

—

e

FE" Note:

p<0:1; ' p<b 05 " p<l.U]

I DT DIDHTHERDR TS

T5F)L&: ml
EEZEL: mpg
SRR wt

mpg = 37.285 - 5.344wt

=082
(EFILDOHEDISHE)

N OMNRIER
(EF/LERICEET D161R)

- BRI\ DHY?
SERMHAAE TNE
WERROBEMN DN D
(BZ : SHREAZEODEEIx 208 1)

REFEIRE < DHV?
—R2( 0 sR2=1
+4HTAZ LDV
(R2S0.1FNESTEB) ,



IRolFERE (FFEE) D

1. DITHROETILOREFRS R T D (EEFEMT)

REFRE (S, BNERODEZETILNEDIRERIAL TLDDNERT .
PR REFREI(DEY)FRAZE L BIFEND.

RERBEMEIT S D EE (. REIFHEOEIRE U TEHFEDERE TR,

2. IREIFHBDIEEDNSZH#ER I D (FF=5%M)
REFHREMRER EES D DS THDINEHERT D

RERFRENMRER ES D DRSS TRWNGES., UTZEETD
(i) IRERAERED TS
(i) ERETILAEED TWLD (B . O> bO—ILEEAEFENTLRLY)

3. RERFRENFEETNER CHhDdDOMN MR T S (BEFEMT)
RElRRENRETINBEE THINZMHET D (Bih)

4 . RENFZRBENDEBNCEKRCHDARET W ZHR T D (EERIFRYETEM)
EEED1~3(FFstrVEEHE. CNICHIX TERN(ICRRN o D2EE H VA T4
29



REFHREIDHFETRER ChDDNH

ERESILORENFFREBEY > TILT—FH S OHETEE.
B2 TU S DRRDBREERF D,

BTV OREZEZERLUILELTE, HEEUZBHBKRZFDONET A BT B,
T AN (EpiEZAWS.

piE :
B UIRICBOEMENOE UTehE, BHVSEIDHEEME (ort> EMiH/IRME) (C/XDiESR

—>pEHANNE IFNER=0TH DM (/L)
PIENBEKE(EHITIEZS%)LDEN=TNE, HETHWBEE LT D,
CDEZE [5%KETREINFHRENDOHETEE) (FHETHIBEE THD] &RIEI D,
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Exercise 7 E[OEO T~ 17O

SEBOT— Xty FEFRE LI, ZHEICHEBENH 2,
 SRBAZ A Oh o TR M A RBAT A BT L,

SRR O ERBAE A DR EE A RO DHET L,

-7 L. FEEIIMOZHOZEA G T 5,

HEEETIIVIEERBZEED 1D, BERIEET VITHRAZRIER

BRFEETILOZBEIEUTOL SO RRNIC, 7—XA 71 v T BH LT
Bo BxRd 5

Y=060+ B1X+ B2+ = -+ L Xc+ €

Y ERAZ (BN ZER - (EEEH)

X1, X, SRBAA L (R ZH)

Bo By AREISHREL

£ TEREGRE). ERDICHKED &2 IRE
N FRY (I A X)
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Exercise 7 I ELEDMT %2 3 A M7
 EER R, HEBTE D ST A~ DB A T

SRR OMERBAE B AN DR EE A RO DT T )L,
=77 L. BEEEIIMOZTHOEE A {3

HBFR CHER)
/ &5
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ARFENESR PEEE ARFEEZR R
B1>0 B, >0
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EHDREFET LD

Mpg = wt o <1> Dependent variable:
mpg = wt + hp -+ - ( mPo
(1) (2)
wt -5.344"" -3.878" @
(0.559) (0.633)
hp -0.032"" ©
(0.009)
Constant 37.285" 37.227™
(1.878) (1.599)
Observations 32 32
R2 0.753 0.827
Adjusted R? 0.745 0.815
Residual Std. Error 3.046 (df = 30) 2.593 (df = 29)
F Statistic 91.375" (df = 1; 30)69.211" (df = 2; 29)
Note: *p<0.1; **p<0.05; ***p<0.01

O REFRHBR2, ARFAR2L(1)—Q)THE L TL BRI FHREV)

2 wtozhE (L. (1) Tl£-5.344, (2)7Tl1%-3.878
QDAL HER (DKEE) ANhELHE>TWVSD

@ hpE W H HBRERRDEEZ BRI L 7-wtDFE A -3.878



(=>E)REEEr[E])E (Hierarchical Regression)
MLIZIF LT, m2AZBWETILEWZR B724 5D

CNIZEZ D DN PEENEETH S

[T AmM2O N E%
Analysis of Variance Table .
FIREd HEBRETCHD
Model 1: mpg ~ wt =m2DOUEIIBE TH S
Model 2: mpg ~ wt + hp
Res.Df RSS Df Sum of Sq F Pr(>F)

1 30| 278.32
2 29| 195.05

83.274 12.381 0.001451 **

SIgULE) codesy: @ "***". .00l “** .01 *“*" .68 C. a0t TR

21Em1E Y 12 K DEF(hpZEE) * EA TW D

HEEZBBIRSSIIM2O AHI/ NI NM2OFHNET IILOIRBARA K E L)
ENS (£83.27(=278.32-195.05) T Hh %

FEBETIRACH & OBBEEIETE T LA WET 2B



(%) HARKingld., LTI

HARK = Hypothesizing After the Results are Known

IHTHRERD O D 2721212, a7z 2 < o TIEW Tk

R TEDFETIE. BEERONALIT. BRI L > THEt
PEEICRARIBEEN D 5,

S%EENKER S [20012108]1E. BRICH. WEFICL T
WAL EDNHRERZESD ] E WO AJgEEN D S,

Mevyer et al. (2017) “What's in a p? Reassessing best practices for conducting and reportmgj8
hypothesis- testing research” Journal of International Business Studies, 48, 535-551. ;



(%) p-hackingd &

Raw and weighted distribution of z-statistics

= 2l
0 |
© |
>
by
(2]
®
A
N -
o_
J . L :
© oo o =
o w =
- Q o
o o o
N N
n O [{o]
< © N
© o ©
- N

z-statistics (p-values in parenthesis)

Figure 1 Camel-shaped distribution of p-values in JIBS, OrgScience and SMJ (2015 and 2016). Note The graph
shows the histogram as well as the kernel density plot of the weighted distribution of z-scores in all hypotheses
testing articles published in JIBS, Organization Science, and SMJ in 2015 and 2016.

Meyer et al. (2017) “What's in a p? Reassessing best practices for conducting and reporting 39
hypothesis- testing research” Journal of International Business Studies, 48, 535-551.



il FIIEDZEDIRTE

BERMAT7 7ML B T30
BEICDOWNT, T —XIEdf mpg&EfE->TLAE 0

BBl FIEMEDEDIETE

mpeT — X DeylF EHEZE L TL 72 E Ly,
cyllds ) v XEAEHRL, A6 8DWLWITNHhDEEE Y FT,

akeRl-1
VI ALDBEEETILEED T — X OEHAZEZ /v X U

BE1-2
YEAUDETE T T — 2 DEHEETRIRE (cty) D FIHE & REREE
THAE S

ZREE1-3
YEAADBERBETIILELE ., cyEABDEBET LAT T, HEEEITRIAE (cty)
OFFITEND D AN E, EEEAWNTHNNT, mELD I,

40



aed?. [Al)E AT
BERMA7 7 AL ERTLEE W

REICDWNT, T —2lddf mpgEfEo TS L

LUFD22oDFT IS GT 2EIBETILMIM2AEE X £3
HSENKEWIEMRELNBNO TRV, EDORSHIO FICETILIZEZ £ L7,
7 ILMI:

cty = displ

T/l VU UEHEARETWIE MENBLOTIZAEWLA, EDIREGGH2O FIZ, ROETIM2EEZ £ L1-
ETFILM2:
cty = cyl

S5, INODEEGHLIEH2ZRAE LT, ETIM3ZEZ L L7
7 ILM3:
cty = displ + cyl

221
ERETRIME ). FRRisp), U > FEy)D 3 DDEHA 5% 5 BAEFIIE MR L T <& L

SREED-2
TETF LML M2M3DENENMTOHETEER £ & /-BllET — 7L AER LR &S W

BEE2-3

BEEY 2 CUERL L 7-[EE T — 7L ICREH S N/ZMIDERICDONT, UTOSEICDNTHE LASL,
CETILOBEEEMFIZE D TEA?

RAFRBORTSEMILE D TEA?

AREISHREOBREEFITE D TETH?

41
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(%) TV - RT Ry IR

EUI RS A L E . XoYORWEAIELCHETTEA L]
FWORBBEASAFTTIEY S XN T Ry U RERA TN

T - NS Ky g 2o E LT UCB admissionT — & A
o <TWhd

UCB AdmissionlZ. UCB (H Y 7+ L= FMITKFN—2T L A )
DANFREEDT — X TH 5

AT, THEBREOLEEAED D LA SN TOS

LA L. BEREICE HENOBRITZEEC, B LTV
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(%) UCB admission

Simpson's Paradox: UC Berkeley 1973 Admissions

BUERE

40.0% A
A~~~ 30.0% 4
@)
o<
N——"
#
AN
< 20.0% 4
10.0% A
0.0% 4

B 1% (Male) Gender ﬁli Female
BUHEDITON., WELYEH, AHRDOEEERLIFHL, =5 T

I TR ND DY
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(=) UCB Admission
FED. BRREICEEL TV DD TIERLAD?
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(%) UCB admission

BLUEGHE

o 40.0% 4

< 30.0%-
g 20.0%
an 10-0%1
0.0% - : :

Male Female

Gender

FEHBORE

A B C D E

~ 80.0%1
S 60.0%
B 40.09% -

20.0% -
@ 0.0% 4

Female

SREI L ORI THD L&
BHEDOEREIZ W

FECTERGIL THAD &
IEE% L BEREDENG
INS TR A

A7



(%) UCB Admission® A X7 1 v 7 [a])

DA

Dependent variable:

Admit
D (2

GenderMale 0.610°** -0.100
(0.064) (0.08

DeptB -0.043
(0.110)
DeptC 1263™
(0.107)
DeptD 177957"®
(0.106)
DeptE AR
(0.126)
DeptF -3.306™""
(0.170)
Constant -0.830""" 0.682"""
(0.051) (0.099)
Observations 24 24

Log Likelihood -2,975.446 -2,593.744
Akaike Inf. Crit. 5,954.891 5,201.488

Note: "p<0.1; "p<0.05; " p<0.01

=il

exp(0.610) = 1.84

MRl = 53’@71
Z D T\
A Y AMNIBUZIZTEFHL 5

<—é@t'l‘$> It T

LD L7ED o,

HER(Dept) DEWEERT B &
WRNC LB EH v XDOZEWIL
1T & A E 7 U(=-0.100)

FETRERETCH AL
MR TEWAH D EIXEZ L



(%) UCB admission

ST DI N AR T & LT
- B T/E/EH L Tz

s,

e
5
FERDEWNEZ BT AL,

RN LEIRRICEE
B2 TWAEIZFEZ W

£33 - B
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P EEENTE T DDV
RENRRII, HARED SRRSO TEEERT,

ST ORERATEA~DFEEERDDET L,
R L. EE MO ROTELBES 2,

HBFR CHER)
/ &5

X Y X Y
51 51

ARFEHETR EEEE BN GE B TR TEEE
Y=80g+ BX Y=PB60+ B X+ B2
B.>0 51>0
IRGEHERXICIRE L= o EEEYN LA - 77 EEETIICHBRER Th SR/ HMAATL
ERLDOFERER L T =S/ DB EER LI LTH,

IRFEE XL REERBYIC T 7 XDOEENDH 5
EEETIIICHAAATSEBRRE A

IY bRV BRER) SRR



AL ENSA TR DD

/

X

Y

/ld. XEYnHags

7N

(BEHEZE)

OB Tld. XOY~NDONBEAWT T AEF(213.
HBER/IAZGHZRE L CTETILICED THTEE &

cLTWb

b2



k= Vil = CIVAN OV
B L. ZHsZ# (confounder) & L TIRET= TR N T LN TS

confound : JRIES B 5, HXXHF 5,

/

X Y

3EEEIC LD L D LERAH HEFIC, ZTHHI L BWEXDYDIIRAIE L <HETE S 417

BB GHT 5 = BERE FLORICRRERZE FHIZR S LTE® 2



VRIS & 2 AR DB O

KIEEMHDEE LT-FZE. BlEON CHlslZd s L TEY
AATIETNIE, FLUOHENIHEETE S

LD L. EDXDYBEBEHD AT, EDXDBHEIC

2O HTICEN Y A IZ L VOO ABATH 5

DAGZ#Z = back-doorZE4E TCAHEZHDERZ N IL L Ly

Pearl, J.(2000) Causality: Models, Reasoning and Inference
h4



DAG: Directed Asynchronous Graph (BmIEXKE 72 7)
X, Y, V-22DTDDEMTERIZTEBE I AT Ly x>yDENERZH) 7=

y = bg + byx + - e:mi@%%%“»@&mo
2. WINOZEHZ EIRT NILLH L DH? X L ARERXY R D ER B
y @ BREH (WERBRZEE)

/\

I

o, —©

EH(HEZE) Iy ~22FTED2H 5, ENDTFARELZITNIZNIT B WITHEE LR DH?



/Ny 7 R 77 E % (back-door criteria)

3EHXY,)DIGEHEEZ S, XDOYOREROKEZEZHY 72Uy (—H))
ZFDOR, X=>YOzhERZIEL <EIblZEHT-DIT1L,
LUTOEICEIETH/AZRBETVICMZS (B LIE. MRAEL)

(1) ZH 5= (2) Zh AR A (3) ZA R
ARE'S 2 7|3 B IER A 7| SN2

WAMBEMY - B ZAERET L

/ERIRETIVICIA % ZERIBETILISINZ T S |
RN BiEEAM Y /- WX ZEREETIL
ZNCYANA ) : .
/\/—\/_I( _
Y == b() + b1X + sz Y == bO + b1X <I§|§/ﬁ\ )d];l.%) Y — bO + le

(BEMER) v = by + b, X + b,Z
[ D EXDYD
8BS (B LUEES) A
HET S



AZELL FDIBE D /Ny 7 K7 EAE

el FDiga, E(path) TEZ 5

Z Dpathz#ERT 5

WD DEHD
@MJET» SEnniL
X=>YDOREHEILIEL <
T TX%

l'
@ - (1) Y = by + b X + by Z,

(D-GnITnhomaeTh, Bmpic
XDENE(by)1E[E CAEIC 7&% 57



\

(=) Ny R7EAE (M bias)

Al FDige. E(path) TE R 5
XSOYDNBFIELLHEET H1-HIZIE

@ (1) Y = b, X
(2) Y = b1X + bZZ].
(3) Y = b1X + bgzz
LD L. BO)F7es
(5) Y = b'X + byZs
X ° 7=72 L. (6)ldok
(6) Y = b,X + bYZ, + bl Z, + b}'Zs

= DR — > EMalicious M & A (D-W)E)p LT TH, EBRmIYITIE
M bias & FEIEN 5 XDOFHE D) IEFE CEICA S

(1)-6) 138 F (b)) & BE




ﬁ‘%%‘ﬁ%ﬁ (a)

HDESHART TN EESINDIREIZDLNT,
XSYNDNEEFHTEL-UEF., #iFIZE#HELT
EDEHRZEHRHAZTHICEDHLHIRED?

BET—3Y AT R vol.3 p:45



R B8 (b)

HDESHART TN EESINDIREIZDLNT,
XSYNDNEEFHTEL-UEF., #iFIZE#HELT
EDEHRZEHRHAZTHICEDHLHIRED?

BET—3Y (4TI R vol.3 pé5



ﬁ‘ﬁ'E FI:ﬁEE (C)

HDESHERTSTNEESINDIREIZDLNT,
XSYNDNEEHETEL-UOEF., #iHIZE#HELT
EDEHFHRAZRICEHDHIRNED?

BET—3Y AT R vol.3 pAS



R B8 (d)

HDESHEART TN EEINDIRRIZDOINT,
XSYNDIBEEHTEL-UVDE., #iHZE#HELT

EDNEREHAZHIZEDHRNED?

Zy

Y

BET—3Y AT R vol.3 pAb



ﬁ%%‘lﬁnﬁ%ﬁ (E)

Zy

HDESHART TN EESINDIREIZDNT,
xw«@&*ﬂ%’é?ﬁi LT=UVBF, SHIE#ELT
EDEHZEHRHAZTHIZEDHLHIRED?

Y

BET—3Y AT R vol.3 pAS



R B2 (f)

HDESHEART TN EEINDIRRIZDOINT,
XSYNDNBEEHTEL-UEF, $iHIZE#HELT
EDEHZHRALZTHIZEDHLHIREH?

, /
I,l - DERS

‘/- l%*%LI;tTEﬁ\ !

BIET—3HY AT X vol.3 p45



1E fiz 451
(a)

(b)

(c)

(d)

(e)

(f)

Y =Bo+ B X+ BrZy + BrZ;

Y =Bo+B:X

Y= Bo + le + Bzzl
Y = Bo + BaX + BaZy + Brls

Y =Bo+B:X
Y =Bo+ B1X + B.Z,

Y =Bo+ B X+ B2,
Y =Bo+ B1X + B3Z3

Y =Bo+ B X+ BrZy + BrZ;

il B9 - ERE

Y = Bo + B1X
[XEELY  mpmi-grcEos<ts

Y =Bo+ B1X+B2zZy
LT EEHAIERR

Y =Bo + B1X + BaZy + B3Zy + BaZy + Bsis

Y =Bo+ BiX + B2Zy + B3Zy+ BaZy + BsZs + Bels
LM EEHANIERE

Y =Bo + B1X+ BrZ; + B3Zs
Y=Bo+ B%X + B,Z; + B3Zs + Bals
LR EIEAIERR

Y = Bo + B1X
[EfELELY



(B35)MHIEEHD

O

IR RENSHFIR T DNEN?

fRHl 22 OROFIREZ B R(CARIR I 2 Z Table 2 Fallacy& s

Smoking

N

HIV

/ B
Age / Stroke:F{E

£7

2 Stroke

T ECDAGZZEAIC, FEenO>AT1v/Elma#EEL,

logit(Stroke) = By + B{HIV + B,Smoking + BsAge

CDEE, B1(FHIV—=StrokeDsh Rz EULRL TS,
FIE(C. B,ESMOokingDRNERERLTWBEEZ TRV

Westreich, D. & Greenland, S. (2013) The Table 2 Fallacy: Presenting and Interpreting Confounder and Modifier Coefficier
American Journal of Epidemiology, Vol.177, No.4, 292-298



(B35)MHlEZ0[E

IR RENSHFIR T DNEN?

logit(Stroke) = By + By XHIV + B,xSmoking + BsxAge

o Bo&BiEEARICEEIRL TIEWLFAL

(=B(FSmoking—>StrokeDshER 7z IELRUL TULRLAELNZLY)
UEWIKAZEDIAEE FHFEL CLDRIEEMED DD NSTC,
o UDFIENRO EVZBRS, BolEIELLSmMokingDRIERZRL TS

/U

Smoking

\

HIV

B>

b Stroke

/ B,
Age / Stroke: FA{E

Westreich, D. & Greenland, S. (2013) The Table 2 Fallacy: Presenting and Interpreting Confounder and Modifier Coefficier
American Journal of Epidemiology, Vol.177, No.4, 292-298






Exercise 8 X H{E

[ETILA]

(557] z

X l > Y

Z: moderator(HEZE )

[ETIV] Y = B X+ 67+ [:XZ ..(1)

] XDY~NDIIRITZDEIZIKEF

Y =0.X+ 0,72+ (:XZ
=B+ B3Z2)X + B2

(Bl -arFqooxL—EHK

X AEHNEE, v« XE 2z

XA
W}
gl
il
ik

[#E3E K]
(V)XZEEIRETILTHEEL B FRE
2% Holmbeck(1997)

ZTHEEATTIL XEZ@IRTILTNS

=T )LEEMMERESIL

W%%Tnﬂﬁ%w%%Two

/ \T(gxw%i%tﬁé
> Y

Z: mediator(BE A ZE )

Y =B X+ BoZ -(2)
Z = B:X .(3)

XIF2 DD INABBETYIZHRZERIZT
(i) XHDVYIZBZE
(ii) XDIZIZFZEL, I5(2ZMYIZEE

Y =pX+ B2
= p1X + 253X
= B, X --(4)
-HRESDIL UV

X: BAREA, v: BXFE, z2 KEXHMEBE

(2)3)XZESEMTHEEL B 18,8 ;& 4& 5T
or
)4 RZRIFETILTHEEL B 18,8 L5
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Exercise 8 ZXH{EFHETEF)L
ZEERAET)LEERRESVICKEE(REE XZ)EBMU

BB (C (T FEEDKIDICERT,
Y= B X+ B2 + B3XZ -+ (1)

Z: I

(moderator)
Y= B X + B,Z + B3XZ Bs: X EVERAHE
=(B1+B324)X + B2
t’EﬂZ‘C‘%éo \7—§7L)|,§j3$ <—FIVBIRIIMEE

(BRFXNER) B9 Z&HD

ZEVEFAET IV XOMBEMNZOKELC KD TENLTD

71




n R E—
Exercise 8 1.XXE/ERAEFTILZHETET D
Dependent variable:
mpg
(1) (2) (3)
TR — wt -5.344™ -3.8787 -8.217" 3
(0.559) (0.633) (1.270)
SR hp -0.032"™ -0.120"
x> HVEFM R (0.009) (0.025)
0.028™ 5
(0.007)
#stv o hRT(E Constant 37.285" 37207 49.808
xi :xh ﬁéﬁj (1.878) (1.599) (3.605)
Observations 32 32 32
R? 0.753 0.827 0.885 D
Adjusted R? 0.745 0.815 0.872
Residual Std. Error  3.046 (df = 30) 2.593 (df = 29) 2.153 (df = 28)
F Statistic 91.375" (df = 1; 30)69.211" (df = 2; 29)71.660 " (df = 3; 28)
Note: <l A p<b.lUS; ~p<(.01

@ RERER2, HHE

ERMR2(E(2)—>(3) THEL TLVD

@ REFAMREHETNER CHI(REFRIRSDD)

@@ EHR(F(2)(3) LBICHETHIBR CTH D,

f""'l:l

~F=h

‘ZEEREFI L CLWDDTIER

72



]

THERETI)LDOEBESR

. REFERETIVICIERZEERIA(XZ) EREF (CHERIE(X E
Z):E)E&b%c_c‘:.

X

XZTREERANSDDIESE. XEZDEMMREHD (LT

. XZEXIIIZ U CEHME T D 2 & (FTER. I EHOE

. XDONX—=ZFIVHIRIEZDKE(CK DO TEILIT DI EICHEE

T D& (N—2F IR EHD L)

Do FFICZOHID S DEHEICERIT DI &,

. XDON—ZFI)IVIIROEFRXE (S ZDKECK D TEILT

DZEICER

73



Exercise 8 2. ¥ —>FI)LRNEKZ/EX T D

Mpg(CXF I DWEDIIR (X—>F)L3hR)

B
=
=
.|.\
71\ i 4/,,//”////
i =
:
W 4 (11)
<
(1)
— [T 11 1 -

7

100 200 300
1] RAZ 7N K

2 DDIREE(Z S [ T HRIR hp =aHERR

(i) hp<237 DiFE(FE. WtDRIREFHETHERICY1 TR
(i) 237 < hpDZEIL. WEDRIRIFETEIBE T(E/R0)

-12 -
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Exercise 9 SEMETI(#ESHEINET )L, SEM)

- BREFIVE, 1 AOSTER (=HiEH1ER)
TENZHE HATHOBFERBLL

» UNU. 1 AROBZFENTERL EZOFHZEINTH
FHRNIRIAENDLED Do

. EHOBRRR CRIFEERLEEDE, |
*%t—f FERETIL(SEM)ED, SRTLSHERET
) 5

s ENETIE BEHEXNETIO 11&E

76



Exercise 9 #£1TET )LD
Y =b,X + b,Z (1)

Z = bsX +(2)
IR ZEY
Z
PN
X - Y
o

ZRENZEE (FREZE) LR
WAETILIE, EENR - BENR - BEAMRNFEET D

EIEMR : XH\SEEN (CY(CERT 358 (b,)
RIS | XD\ SZERE U TY(CHERT 3518 (b, xb,)

IR | BERXIR EEEMIR SN ETZED (b +b,yXbs)



Exercise 9 /T ETIVEEIIGETIVEDLEER

"(2)
AT His/R=
Z Z
y % / Y
- Y X .Y
b, b,

[
O

IBETIL

HENYTET)L B DE




Exercise 9 ZUEH(1)

T/l
y = 0.3x + 0.5z
z = 0.6x
oA
/
by w5
X - Y
b;:0.3

RTEUE/IN\SGA—S
X—yEEZNER:0.3
x—yRHEREE:0.6%0.5=0.3
x—VHAE%HE:0.3+0.6%0.5=0.6



Exercise 9 ZXEf5l(1) &

i
O
~—
3l

Ll
(11
J
"
<

Constant

Observations
R2
Adjusted R2

Residual Std.

Error

y
@) 2
o 0.581%k .0.301%%%
WEIR 0 033) RHEDEOSEF  (0.036) BEAR
RN 12D
0.437%*%
(0.032)
0.029 0.025
(0.034) (0.031)
1,000 1,000
0.236 0.358
0.235 0.357
1.068 (df = 998) 0.979 (df = 997)

F Statistic

308.370*** (df = 1; 998) 278.312*** (df =: 2; 997)

Note:

*p<0.1; **p<0.05; ***p<0.01

30



(&%) Exercise 9 #EHI(1) ELFETI
BTN TDNEVES L, HEt RSB HEHIBERL. (53

Dependent variable:

y
(1) (2
X WMETHBEREQ.525%** » 0.229 FETRHBERMN
210, (0.161) IEHMNN=<IED (0.150) 72U
Z 0.608***
(0.133)
Constant 0.134 0.038
(0.156) (0.133)
Observations 50 50 H>T)ILHAXH/ S0
R2 0.181 0.432
Adjusted R2 0.164 0.408
Residual Std. Error 1.075 (df = 48) 0.904 (df = 47)
F Statistic 10.618*** (df = 1; 48) 17.894*** (df = 2; 47)

Note: *p<@.1; **p<0.05; ***p<0.01 81



Exercise 9 #UEMHI(1) SEMOIETE DD TS

library(lavaan) } SEMDIzsHD) Wi —5hA
model 00 =" ]
y ~ bl*x + b2*z R
> ~ b3*x _ SEMDJzsbDES) LG
ind := b2*b3
total := bl + (b2*b3)
SEMIEE
fit_sem_00 = sem(model_00, data=test_data_00)
HTEFSRDIRR

summary(fit_sem_00,fit.measure=TRUE)

82



Exercise 9 #UEHI(1) SEMOETERZRT—JII

lavaan 0.6-5 ended normally after 11 iterations

Parameter Estimates:

Estimator ML Information Expected
Optimization method NLMINB Information saturated (hl) model Structured
Number of free parameters 5 Standard errors Standard
Number of observations 1000 Regressions: )
Estimate Std.Err z-value P(Glzl)
Model Test User Model: y ~
R =3 X (bl) 0.301 0.036 8.270 0.000
Tant: chabietie 0.000 , z (b2) 0.437 0.032 13.801 0.000
Degress) iof Fricgdom g X (b3) 0,639 0.030 21.149  0.000
Model Test Baseline Model: Ve taneass
o Estimate Std.Err z-value P(1zl)
Test statistic 813.275 Ly 0.956  0.043 22.361  0.000
Degrees of freedom 3 .z 0.953  0.043 22.361  0.000
P-value 0.000
Defined Parameters:
User Model versus Baseline Model: X — Estimate Std.Err z-value P(Glzl)
CFI > 0.95/" B%Z i 0.280 ©0.024 11.558  0.000
Lomparative Fit Tndex (CFID 1.000 total 0.581 ©0.033 17.578  0.000
Tucker-Lewis Index (TLI) 1.000
Loglikelihood and Information Criteria:
AN
Loglikelihood user model (H®@) -2790.937 B
Loglikelihood unrestricted model (H1) -2790.937 Z
b3:0.6 b,:0.5
Akaike (AIC) 5591.874 3
Bayesian (BIC) 5616.413
Sample-size adjusted Bayesian (BIC) 5600.532 X
— Y

Root Mean Square Error of Approximation:

RSMEA < 0.050H%Z

RMSEA 0.000
90 Percent confidence interval - lower 0.000
90 Percent confidence interval - upper 0.000
P-value RMSEA <= 0.05 NA

Standardized Root Mean Square Residual:

SRMR 0.000

b,

ETI/ILOBEEDIEER
S[El(FERAEES)

:0.3

83



Exercise 9 ZUEH(2)

T/l
y = 0.3x + (-0.5)z
z = 0.6x
oA
/
by w .5
X - Y
b;:0.3
x—>yEfFEZNR:0.3 BRI TSR

x—>yEHEZNR:0.6*%(-0.5)=-0.3 BEHEHRETAF
X—ViRENER:0.340.6%0.5=0.0
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~Exercise 9 #iBfl(2) E[a IBETIL

Dependent variable:

y
€1) (2)
X wamER 0.013 > 0.337%%* EiEmR
(0.038) (0.037)
Z -Q.582%**
(0.032)
Constant 0.052 0.048
(0.037) (0.032)
Observations 1,000 1,000
R2 0.0001 0.248
Adjusted R2 -0.001 0.246
Residual Std. Error 1.162 (df = 998) 1.008 (df = 997)

F Statistic 0.112 (df = 1; 998) 164.324*** (df = 2; 997)

Note: *p<0.1; **p<0.05; ***p<0.01
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Exercise 9 #UEHI(2) SEMOHETE DD TS

library(lavaan) } SEMDIzsHD) Wi —5hA
model_01 =" h
y ~ bl*x + b2*z R
> ~ b3*x _ SEMDJzsbDES) LG
ind := b2*b3
total := bl + (b2*b3)
SEMIEE
fit_ sem_01 = sem(model_01, data=test_data_01)
HTEFSRDIRR

summary(fit_sem_01,fit.measure=TRUE)
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Exercise 9 #UEHI(2) SEMOETEZRT—JII

lavaan 0.6-5 ended normally after 11 iterations

Estimator
Optimization method
Number of free parameters

Number of observations
Model Test User Model:

Test statistic
Degrees of freedom

Model Test Baseline Model:

Test statistic
Degrees of freedom
P-value

User Model versus Baseline Model:

Comparative Fit Index (CFI)
Tucker-Lewis Index (TLI)

Loglikelihood and Information Criteria:

Loglikelihood user model (H®)
Loglikelihood unrestricted model (H1)

Akaike (AIC)
Bayesian (BIC)
Sample-size adjusted Bayesian (BIC)

Root Mean Square Error of Approximation:

RMSEA

90 Percent confidence interval - lower
90 Percent confidence interval - upper
P-value RMSEA <= 0.05

Standardized Root Mean Square Residual:

SRMR

ML
NLMINB
5

1000

0.000

545.526

-2838.466
-2838.466

5686.932

5711.471
5695.590

0.000

Parameter Estimates:

Information

Information saturated (hl) model

Standard errors

Regressions:
Estimate
y ~
X (b1) 0.337
z (b2) -0.582
z ~
X (b3) @.557
Variances:
Estimate
.y 1.014
32 0.988
Defined Parameters:
Estimate
ind -0.324
total 0,013

Std.

Err

.037
.032

.032

Err

.045
.044

Err
.026
.038

Expected
Structured
Standard

z-value PCGlzl)

9.034 0.000
-18.152 0.000

17,255 0.000

z-value PCGlzl)
22.361 0.000
22.361 0.000

z-value PCGlzl)
-12.500 0.000
0.335 0.738
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Exercise 9 #UEHI(2) SEMOETEZRT—JII

lavaan @.6-5 ended normally after 11 iterations Parameter Estimates:
Estimator ML Information Expected
Optimization method NLMINB Information saturated (hl) model Structured
Number of free parameters 3 Standard errors Standard
Number of observations 1000 Regressions:
Estimate Std.Err z-value PGlzl)
Model Test User Model: y ~
X (b1) 0.337 0.037 9.034 0.000
Test statistic 0.000 z (b2) -0.582 0.032 -18.152 0.000
Degrees of freedom 0
Variances:
Model Test Baseline Model: Estimate Std.Err z-value P(Glzl)
.y 1.014 0.045 22.361 0.000
Test statistic 284.906
Degrees of freedom 2 "
i o9 SRETIL
User Model versus Baseline Model: CFI >0 95h\§§ _
y = bix + b,z
Comparative Fit Index (CFI) 1.000
Tucker-Lewis Index (TL1) 1,000
Loglikelihood and Information Criteria: 5:_@955%(:1%3 7_::E5—“) l/
Loglikelihood user model (H®) -1425.764 —
Loglikelihood unrestricted model (H1) -1425.764 y - O- 3X + ( O- S)Z
Akaike (AIC) 2857.528 z = 0.6x
Bayesian (BIC) 2872.251
Sample-size adjusted Bayesian (BIC) 2862.723

Root Mean Square Error of Approximation: RSM EA < 00573\\@§ . . .
RMSEA 0.000 _ ﬁ*ﬁ':ET) == T_QEEEE

90 Parcent confidence interval - upper 0,000 LIZEFTILEFERDA.
P-value RMSEA <= 0.05 NA
e EEEFEZZERULTND,

Standardized Root Mean Square Residual: 89

SRMR 0.000
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